2 mean school years disaggregated by sex and age groups, but because of data limitations they drop the higher education category. In addition, the latest available year in these studies is 1987. Although stocks of human capital change slowly, recent rapid expansion of education implies relatively large changes which need to be considered. Because of these reasons, this paper, (i) presents new estimates of educational attainment for the years 1990 and 1995, (ii) quinquenially projects these estimates until the year 2020, and (iii) updates BL's estimates for 1985 by including the stock of human capital embodied in individuals below 25 years.
Methodglogy
The main procedure for constructing human capital stock in the previous studies has been the 'perpetual inventory' method. This method requires very long data series on enrollments, repeaters and dropouts. For example, for constructing human capital stock in 1990 the perpetual inventory method would require data starting at least 1925. But, available data series on enrollments, repeaters and drop outs do not go that far back in time. The analysts are thus forced to backcast these series which introduces errors in their estimates. In order to avoid that problem, we use somewhat different methodology described below.
Because long data series are needed to estimate the educational achievements of adult population only, we obviate the need to use them by dividing the population into two broad groups: adults (those aged 25 years and more) and youngsters (those between 6 and 24 years), and using BL's estimates of educational achievements for adult population for the base year. Since their estimates combine census/survey data' and estimates based on these as benchmark, we believe that using their estimates as the base for educational achievements Approximatcly 40 percent observations in BL dataset are obtained from available censuses and survey estimates of educational achievements from various UNESCO publications. of adult population minimizes the potential error that may be introduced by using perpetual inventory method.
By combining BL's estimates with the estimate of educational achievements for youngsters, we obtain the educational attainment of the population between 6 and 60 years (excluding those currently in school) across primary, secondary, and tertiary educational levels. The no education category is the residual. These new estimates for 1985 form the 'base' for our estimates in 1990 and 1995 and projections thereafter. From 1985 onwards we perform the 'stock-flow' analysis. That is, we follow each age cohort year after year and, after adjusting for age and gender specific mortality rates, recompute the proportion of population across no schooling, primary, secondary, and tertiary schooling categories.
In order to estimate the educational achievement of youngsters in the base year, we use age and gender specific enrollment rates at each educational level. Let Y. be the young it population (less than or equal to 24 years) in jt age-cohort where j=1,2,3 corresponds to 6-1 1, 12-17, and 18-24 years age categories in te time period. Further, let E be the enrollment rates at ke education level in tel time period where k=1,2,3 corresponds to primary, secondary, and tertiary levels. The number of students enrolled at each level at time t is then given by Sikt = Yjt*Ekt for j = k.
where Sjkt = the number of students at ktlh educational level at time t. 2
To estimate the educational achievement of youngsters not in school at time t (number of individuals in age cohort 2 who dropped out of school after primary education,
2
Since this population has not yet completed its educational achievement we do not count them as part of the stock.
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and the number of individuals in age cohort 3 who dropped out of school after primary or secondary education) we follow the age cohorts who entered the educational system 6 and 12 years prior to time t. Since we have estimates of those in school at time t, the number of individuals who dropped out of school after primary and secondary education can be easily estimated.
Finally, for 1990 and 1995 we decompose the estimates for four categories into six categories: no schooling, primary incomplete, primary complete, secondary incomplete, secondary complete, and some tertiary using the available drop-out rates for 1985 and 1990.
We do not decompose the tertiary education category into complete-incomplete because of non-availability of drop-out rates at this level. Also, the projections beyond 1995 are not decomposed into complete-incomplete categories because of our unwillingness to hazard a guess about the behavior of drop-out rates in the future.
The data
This section describes the source of each data series and presents a regional overview of some of the educational indicators.
Educational composition of adult population
As noted before, this data is obtained from BL. They provide estimates of the distribution of adult population for seven educational categories: no schooling, primary incomplete, primary complete, secondary incomplete, secondary complete, higher incomplete, and higher complete for the years 1960-85. For 1985, this data is available for 106 countries. However, out of these, 25 are OECD countries. Since the availability of enrollment projections is limited to developing countries, these 25 countries are excluded.
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This leaves us with 81 developing countries. A regional summary of the educational attainment of adult population is presented in Table 1 . 
Poplation
Age and gender specific population estimates and projections are obtained. from ILO (1986) and subsequent ILO data updates. In order to combine UNESCO provided enrollment ratios and BL attainment statistics, and apply the stock-flow model of educational projections, the population data are modified as described below.
First, the age breakdown is redefined so that net enrollment ratios can be applied to the appropriate age groups. ILO population data are broken down into nine, five year age groups between 10 and 64 (i.e. 10-14, 15-19, ...) , ages 0 to 9, and a group of those 65 and above. These are reshaped by assuming: (1) the size of the age cohort aged 5 to 9 in a given year is equal to the size of the same cohort when aged 10 to 14 (i.e. five years later) and (2) the age distribution within each five year cohort in a given year is uniform. Using these simplifying assumptions, the data are transformed into population data for ten, six year age groups (i.e. 0-5, 6-11, ..) between 0 and 59, and those 60 and above.
Second, the years need to be redefined in order to be able to carry out the stock-flow model of educational attainment. ILO data are estimated and projected for every five years until 2025. Data for intervening years are imputed by applying the average annual growth rate for each age cohort over the five years to the stock in the base year.
3. Enrollment rates. repetition rates. and drop out rates
The gender specific gross enrollment ratios for years before 1990 are obtained from the Economic and Social Database of the World Bank (BESD). The projections of enrollments are from UNESCO (1993) . This publication presents decennial projections of gross enrollment ratios at 1st, 2nd, and 3rd level of education for 107 developing countries.
The projections for the intervening years are derived by log-linear interpolations. Finally, after combining this data with BL dataset, and retaining only those countries for which data is available in both data sets, we are left with 71 countries 34 . Appendix 1 lists the countries included in the analysis.
The repeat rates for primary and secondary school are derived from UNESCO data on the number of students enrolled at each level and among those, the number who have repeated a grade. Using the available data, a simple imputation and projection model is used to fill in data for between 1960 and 20205. If there is no data for a country, no adjustment is made. If there is only one observation, this is assumed to be the repeater rate. If there is more than one observation for a country, the annual average growth rate for the repeat rate is used to infer missing data and project these rates to 2020. Since the rates can vary greatly 3 BL dataset does not contain estimates for China. For China the distribution in the base year is obtained from Chinese Social Statistics Publisher (1993). However, the disaggregation across gender could not be available. Thus, China's estimates and projections are not disaggregated by gender. UNESCO has projected continuation of these declining trends at all educational levels.
Drop out rates are constructed using data on enrollment and repeat levels for each grade within the educational attainment categories. Denoting NEi as the net enrollments at grade j in year t, the drop out rate at grade j is given by
These grade specific drop-out rates are then used to calculate the overall drop out rate at each educational level 7 . The drop-out rates at the regional level for 1985 and 1990 are presented in Figures 3 and 4. These drop-out rates may appear high but are consistent with the regional drop-out rates reported elsewhere (see, for example, Chowdhary, 1995; UNESCO, 1984) .
6 The trends presented in Figurcs IA-IC and Figure 2 are computed using the data for 71 countries in our samnple.
7
The data used to construct the drop out rates were obtained from BESD. It should be noted however that these data are scarce specially at the secondary level. For secondary level, therefore the decomposition across complete-incomplete categories is based on limited data and should be used with caution. Like previous studies attempting to estimate the education stock, this study also had to deal with several methodological and data problems. Wherever feasible, we have attempted to minimize the use of assumptions and extrapolations. Nevertheless, the results are subject to a number of caveats.
The first issue is that of measurement error in the raw data. In the literature there has been some concern that for some countries UNESCO's data may contain significant measurement error which, in turn, would influence the stock estimates (for a discussion of this issue, see Jimenez, 1994) . To the extent that UNESCO's data on enrollments and repeaters and BL's estimates of stock for the base year may be influenced by the measurement error, the bias would also be reflected in our estimates.
Second, like previous studies, we had no alternative but to ignore the fact that age ranges for various educational levels are not necessarily uniform across countries although in our sample the differences are not wide.
Third, the estimates do not account for the differences in quality of education across countries. While we recognize the importance of quality of education, the fact that quality is a multi-dimensional concept and no single indicator is available to represent this variable it is nearly impossible to adjust the estimates for the quality of education'. Similar is the case of non-schooling education such as 'on the job training' etc.
Finally, the estimates beyond 1995 are merely 'projections' of educational attainment and should not be interpreted as the 'forecasts'. A forecast model has to take into account the effects of several economic variables such as retums to education, direct and indirect costs of education, and the policy variables such as public provision of resources for education, etc. Our estimates, on the other hand, simply reflect (i) the effects of demographics, and (ii)
UNSECO's projections of enrollment levels. It may be noted, however, that the effect of demographics is expected to be very strong especially in the regions with low educational levels such as South Asia (SA) and SSA. That is simply because the educational gap between younger and older age cohorts in these regions is wide and thus, when the older age cohorts retire and younger age cohorts move into adult population the educational level of the population is bound to rise significantly even if these regions fall short of the enrollment levels projected by the UNESCO.
Results
The country level estimates are presented in an Appendix which is not included as part of this paper due to space limitations. An electronic copy of the appendix can be obtained from the authors. In this section we confine our attention to the regional level estimates.
Before presenting the results, however, it is important to provide some indication of the reliability and the quality of estimates. We do this by comparing our estimates with the estimates in previous studies for the year 1985.
The estimates obtained in this study show very high correlation with BL's estimates 9 .
That is, however, no surprise because we used BL's estimates as the base case for educational attainment of adult population. However, our estimates of educational levels are 9 All correlation coefficients greater than 0.9.
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higher than BL's estimates because younger age cohorts are generally more educated. In order to compare our estimates with those of NSD, DK, and Kyriacou, we estimated the mean schooling levels (years) by assigning half the number of years in the educational cycle to those who did not complete the cycle. The resulting estimates of mean schooling at the regional level are presented in Table 2 . These estimates show high correlation with the estimates of NSD, DK and Kyriacou (Table 3 ). Since we have used a different methodology than the previous studies, such high correlation of our estimates with those in previous studies reinforces our confidence in the new estimates and projections. 
1.00
Note: All correlation coefficients significant at 1 percent level.
According to our estimates, all regions have made significant progress in augmenting the educational attainment of population (Table 4 ). The highest gain appears to be in the Middle East and North Africa (MENA) region where primary enrollment ratio is close to 100 percent, and post primary enrollments are also quite high'°. If the countries in MENA achieve the enrollment levels projected by the UNESCO, MENA region would emerge as one of the highly educated regions amongst the developing countries with the proportion of population with no schooling falling below 1 percent and the proportion of population with at least some secondary education exceeding 50 percent by the year 2020 (Table 5 ). On the other hand, the least educated region is SA where more than 50 percent population had no schooling in 1985. SA is closely followed by SSA where the comparable figure was nearly 10 The two major MENA countries missing from the sample are Egypt aiid Morocco. In Egypt, which accounts for nearly 25 percent of the regional population, the enrollment ratios at all level are relatively high and rising. In Morocco, which accounts for another 10 percent of population. the enrollment ratios are low and stagnating. Inclusion of Morocco in the sample would, therefore, somewhat diminish the estimates and projections for MENA.
40 percent. During the last decade, however, the enrollments ratios in SA have increased steadily and the primary enrollment ratio was close to 100 percent in 1995. As a result, the proportion of population with no schooling in SA fell by more than 18 percent points during 1985-95. In contrast to that the primary enrollment ratios in SSA are much below 100 percent and are declining. Thus, the fall in proportion of population with no schooling was only about 12 percent points. If these trends continue, the education map of the developing regions could significantly alter during the next 25 years (Table 5 ). have made significant progress in that respect. As a result of female enrollments falling short of males, the gender gap in education seems to have widened during the last decade. For example, in SA, the proportion of males with no schooling declined by more than 20 percent points during 1985-95 compared to less than 14 percent for females. Comparable figures for EAP, MENA, and SSA were 11 and 8, 21 and 15, and 15 and 9 percent points, respectively (Tables 6 and 7) . Further, the expansion of post primary education has also been disproportionate. During 1985-95, the proportion of males with post primary education increased significantly faster than that of females in all regions. Also, UNESCO's projections suggest that (i) female enrollments at the primary level will continue to be lower than male enrollments in SA and SSA, and (ii) at the post primary level the female enrollments will be lower than male enrollments in all regions. In view of the recent research finding that (i) the social benefits of reducing the gender gap in education are large (World Bank, 1991; King and Hill, 1993) , and (ii) the effect of female secondary education on social indicators such as fertility rate and infant mortality rate are very strong (Subbarao and Raney, 1993; see also Figures 5 & 6) , the widening of the gender gap is a source of concern.
Conclusions
This paper has presented new estimates of educational attainment in 71 developing countries for the years 1985 , 1990 , and 1995 . For 1985 The paper also projects the levels of educational attainment until the year 2020 by using UNESCO's projections of enrollments and ILO's projections of population by age and sex. The projections uncover some interesting trends. For example, growth in stock of human capital is expected to be highest in MENA and lowest in SSA. SA, which is currently the least educated region, is expected to substantially augment its stock of human capital by the year 2020. The findings also suggest that the gender gap in education may have risen during the last decade. Since in most regions the female enrollment levels are expected to continue to be lower than those for males, the trend in widening of gender gap may continue unless countries intensify their efforts in educating girls. 
